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This track was organized by Professor Qingshan Zhu from Institute of Process Engineering, Chinese 
Academy of Sciences, and Professor Chunxi Lu from China University of Petroleum-Beijing. The 
topics addressed included conveying and separation of fluid-particle system, applications of 
fluid-particle system, and fluidization and fluid beds. There were 4 keynote lectures, 99 oral speakers 
(including 5 invited speakers) and 16 posters in this track. 
Professor Massimo Poletto, from University of Salerno, Italy, reported the role of aggregation in 
fluidization and flow of cohesive powders. He reported a method that can be used to estimate the 
aggregate size from the measurement of flow properties and then the prediction of the fluid dynamics 
of cohesive powders, using the prediction of the solids discharge rate in the aerated discharge of 
cohesive powders and the calculation of the minimum fluidization velocity in vibrated fluidization of 
similar powders as two examples. Professor Jamal Chaouki, from Ecole Polytechnique de Montreal, 
Canada, reported the development of two new indices that are extensive enough to be used to assess the 
mixing efficiency of both granular and fluid flow systems. They are based on the theory of principal 
component analysis and the concept of mixing in the weak and strong sense, and can be obtained from 
tracer trajectories (Lagrangian tracking) either numerically through computer simulation or 
experimentally by means of non-intrusive methods. An analysis of the granular dynamics at the exit of 
a hopper is then presented as an example. Professor J. A. M. Kuipers, from Eindhoven University of 
Technology, the Netherlands, summarized his works on multi-scale modelling of mass, momentum and 
heat transfer in dense gas-particle flows. It was shown how the CFD methods developed at lower scales 
can be used to develop the closures that are required at higher scales CFD methods, for example, direct 
numerical simulations is an excellent option to extract the gas-particle drag correlation and heat 
transfer correlations that are required at discrete particle method and continuum methods. Professor 
Xiaotao Bi, from University of British Columbia, Canada, reviewed the progress in understanding the 
electrostatic charging phenomena in gas-solids fluidized beds, the development of tools for in-situ 
monitoring electrostatic charge buildup on fluidized particles and the strategies for the mitigation of 
electrostatics in gas-solids fluidized bed reactors. 
In addition to the keynote lectures, the oral and poster presentations in this track also reflects some 
interesting features: (i) The number of articles on fundamentals and applications are approximately 
equal; (ii) The importance of numerical simulations in exploring the complex dynamics of 
fluid-particle systems and their underlying mechanism has been well acknowledged, especially for 
CFD-DEM method and two-fluid model; (iii) Non-intrusive experimental techniques, such as 
high-speed PIV, PTV and MRI, have been successfully used to validate numerical simulations. 
In summary, substantial progress has been made in the study of particle-fluid system. In addition to 
applying the state-of-the-art numerical simulation methods to solve engineering problems, there is a 
need to focus on some critical problems from fundamental perspective. 
